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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an 
application (Application # 0300954-5) filed in Sweden on April 2, 2003. It is noted, 
however, that applicant has not filed a certified copy of the foreign application as 
required by 35 U.S.C. 119(b). 

Claim Objections 

2. Claim 10 is objected to because of the following informalities: the phrase 
"depending on parameters affecting on engine operating conditions" is grammatically 
incorrect. Appropriate correction is required. One possible solution is to replace the 
phrase with "depending on parameters affecting the engine operating conditions". 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 11 and 12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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5. With regard to claim 1 1 , the claim recites the limitation "the sensors" in the 
second line of the claim. There is insufficient antecedent basis for this limitation in the 
claim. 

6. With regard to claim 12, the claim recites the limitation "the predetermined 
boundary value information" in the fifth and sixth lines of the claim. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 101 

7. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

8. Claim 14 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claim 14 claims a computer program that is 
not claimed as embodied in computer-readable media (See MPEP 2106.01). 

9. Claim16 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claim 14 claims a computer program that is 
"storable" in a computer's internal memory, but the claim does not specify that the 
program is necessarily embodied in computer-readable media (See MPEP 2106.01). 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

12. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

13. Claims 1, 3-8, and 10-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent Application Publication No. 2003/0145582 to Bunting et 
al. (hereafter referred to as "Bunting") in view of U.S. Patent No. 6,093,223 to Lemaire 
et al. (hereafter referred to as "Lemaire"). 

14. With regard to claim 1, Bunting teaches a method of regenerating (reads on 
cleaning) a particle trap exhaust filter during operation of a vehicle that has an internal 
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combustion engine, a transmission drivable by said engine, and an exhaust system that 
includes a filter that receives exhaust from the internal combustion engine (Par. 0001 ; 
Par. 0012-0014; Par. 0036; Par. 0042; Par. 0041; Par. 0068; Par. 0077; Figure 1). In 
the regeneration method of Bunting, the engine controller selects a gear ratio such that 
the vehicle is operated at a first gear ratio that results in the exhaust gas having a first 
temperature, and subsequently, the engine controller selects a different gear ratio such 
that the vehicle is operated at a second gear ratio that results in the exhaust gas having 
a second, higher temperature (Par. 0077). Bunting teaches that the process of 
switching gear ratios in order to produce different exhaust gas temperatures results in 
the proper regeneration of the particle trap filter (Par. 0077). 

1 5. Although Bunting teaches the process of changing the vehicle's gear ratio in 
order to vary the temperature of the exhaust gas such that the particle trap filter can be 
cleaned, Bunting does not explicitly teach that such a filter contains different particles 
that are removed at the different temperatures. 

16. Lemaire teaches that the particles trapped in a vehicle's particle trap filter vary in 
size, and Lemaire teaches that the differently sized particles have different 
temperatures at which they can be released from the filter (Col. 1 , 17-25; Col. 6, 13-47; 
Table 2). 

17. Although Bunting does not explicitly teach that his filter contains different 
particles that are removed at the different temperatures used in his filter regeneration 
method, it is known in the art of vehicular particle trap filters that particles having various 
sizes and various temperatures at which they can be released form the filter are 
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accumulated in a vehicle's particle trap filter, and since Bunting teaches that changing 
the temperature of the exhaust gas by changing the transmission's gear ratio is 
necessary in order to achieve complete regeneration of the filter, it is expected that 
differently sized particles are being removed from the filter at the different temperatures 
in the method of Bunting. 

18. With regard to claim 3, in the method of Bunting in view of Lemaire, an engine 
controller uses the parameters of engine speed and engine load (read on parameters 
which affect the operating conditions of the internal combustion engine) to calculate the 
volumetric flow of particles (reads on amount of particles) generated by the engine, and 
a regeneration parameter, which is an estimate of the degree of plugging of the filter, is 
calculated with the computed volumetric flow of particles and the pressure differential 
across the filter (reads on filtering characteristic of the filter, Par. 0046 and 0059 of 
Bunting). 

19. With regard to claim 4, in the method of Bunting in view of Lemaire, the degree of 
plugging of the filter is estimated by measuring the pressure differential across the filter 
(reads on flow resistance in the filter, Par. 0059 of Bunting). 

20. With regard to claim 5, in the method of Bunting in view of Lemaire, the selection 
of gear ratio in the vehicle transmission depends on a comparison of the regeneration 
parameter, which is an estimate of the degree of plugging of the filter, and a 
predetermined desired degree of plugging (reads on predetermined boundary value 
information; Par. 0077 of Bunting). 
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21 . With regard to claim 6, in the method of Bunting in view of Lemaire, the selected 
gear ratio is maintained during a time interval, and the selection of gear ratio in the 
vehicle transmission depends on a comparison of the regeneration parameter, which is 
an estimate of the degree of plugging of the filter, and a predetermined degree of 
plugging that is desirable to have at the end of the regeneration process (Par. 0077 of 
Bunting). 

22. With regard to claim 7, Bunting teaches a motor vehicle comprising an internal 
combustion engine that sends exhaust to an exhaust system comprising a particle trap 
filter, an engine controller (reads on control means), and a transmission drivable by the 
engine (Par. 0036; Par. 0068). By way of the control means, the motor vehicle is 
programmed to perform a method of regenerating (reads on cleaning) the particle trap 
exhaust filter (Par. 0077). In the regeneration method of Bunting, the engine controller 
selects a gear ratio such that the vehicle is operated at a first gear ratio that results in 
the exhaust gas having a first temperature, and subsequently, the engine controller 
selects a different gear ratio such that the vehicle is operated at a second gear ratio that 
results in the exhaust gas having a second, higher temperature (Par. 0077). Bunting 
teaches that the process of switching gear ratios in order to produce different exhaust 
gas temperatures results in the proper regeneration of the particle trap filter (Par. 0077). 

23. Bunting does not explicitly teach that the particle trap filter has different particle 
types. 

24. Lemaire teaches that the particles trapped in a vehicle's particle trap filter vary in 
size, and Lemaire teaches that the differently sized particles have different 
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temperatures at which they can be released from the filter (Col. 1 , 17-25; Col. 6, 13-47; 
Table 2). 

25. Although Bunting does not explicitly teach that his filter contains different 
particles that are removed at the different temperatures used in his filter regeneration 
method, it is expected that the particle trap filter has different particle types because it is 
known in the art of vehicular particle trap filters that such filters accumulate differently 
sized particles that have different temperatures at which they can be released from the 
filter. Therefore, the apparatus of Bunting in view of Lemaire satisfies all of the 
structural limitations of claim 7. 

26. With regard to claim 8, the control means of the apparatus of Bunting in view of 
Lemaire includes a controller for controlling the engine and a controller for controlling 
the transmission (Par. 0068 of Bunting). 

27. With regard to claim 10, in the method of Bunting in view of Lemaire, the control 
means (applicant's estimator) uses the parameters of engine speed and engine load 
(read on parameters affecting on engine operating conditions) to calculate the 
volumetric flow of particles (reads on amount of particles) generated by the engine, and 
a regeneration parameter, which is an estimate of the degree of plugging of the filter, is 
calculated with the computed volumetric flow of particles and the pressure differential 
across the filter (reads on filtering characteristic of the filter, Par. 0046 and 0059 of 
Bunting). 

28. With regard to claim 1 1 , in the apparatus of Bunting in view of Lemaire, pressure 
sensors are arranged to estimate the degree of plugging of the filter depending on the 
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pressure differential between the exhaust gas pressure and the ambient pressure 
(reads on flow resistance in the filter, Par. 0059 of Bunting). 

29. With regard to claim 12, the apparatus of Bunting in view of Lemaire, the control 
means performs the selection of gear ratio in the vehicle transmission depending on a 
comparison of the regeneration parameter, which is an estimate of the degree of 
plugging of the filter, and a predetermined desired degree of plugging (reads on 
predetermined boundary value information; Par. 0077 of Bunting). 

30. With regard to claim 13, in the apparatus of Bunting in view of Lemaire, the 
control means performs controls the transmission such that the selected gear ratio is 
maintained during a time interval, and the controller's selection of gear ratio in the 
vehicle transmission depends on a comparison of the regeneration parameter, which is 
an estimate of the degree of plugging of the filter, and a predetermined degree of 
plugging that is desirable to have at the end of the regeneration process (Par. 0077 of 
Bunting). 

31 . With regard to claims 14-16, the combination of Bunting in view of Lemaire used 
to reject claim 7 teaches an algorithm that can be stored in the internal memory of the 
system controller (reads on computer) such that the controller can read and execute the 
steps of the algorithm, which are the process steps of claim 1 (Par. 0077; Figure 14 of 
Bunting). 

32. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Application Publication No. 2003/0145582 to Bunting in view of U.S. Patent No. 
6,093,223 to Lemaire as applied to claim 1 above, and further in view of U.S. Patent No. 
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5,891 ,409 to Hsiao et al. (hereafter referred to as "Hsiao") in view of U.S. Patent 
Application No. 2003/01681 16 by Brenner et al. (hereafter referred to as "Brenner"). 

33. With regard to claim 2, the combination of Bunting in view of Lemaire does not 
teach that the vehicle has a catalytic converter in the exhaust system. 

34. Hsiao teaches a catalytic converter for a vehicle's exhaust system that can 
advantageously convert NO to N 2 0 and 0 2 (Col. 1, 19-21; Col. 7, line 30 to Col. 8, line 
65). As taught by Hsiao, the conversion is advantageous because NO is harmful to the 
environment (Col. 7, 30-47). 

35. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Bunting in view of Lemaire such that the vehicle's 
exhaust system has a catalytic converter of the type taught by Hsiao that can convert 
NO to N2O and O2. The motivation for performing the modification was provided by 
Hsiao, who taught that NO is harmful to the environment. 

36. The combination of Bunting in view of Lemaire in view of Hsiao does not teach 
that the catalytic converter is upstream of the particle trap filter. 

37. Brenner teaches that in a vehicle's exhaust system, it is advantageous to place a 
catalytic converter upstream of a particle filter because the heat released by the 
catalytic converter can be advantageously carried downstream by the exhaust gas such 
that released heat contributes to the regeneration of the particle filter (Par. 0010). 

38. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Bunting in view of Lemaire in view Hsiao such that the 
catalytic converter is upstream of the particle filter. The motivation for performing the 
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modification was provided by Brenner, who teaches that it is advantageous to place a 
catalytic converter upstream of a particle filter because the heat released by the 
catalytic converter can be advantageously carried downstream by the exhaust gas such 
that released heat contributes to the regeneration of the particle filter. 

39. Further with regard to claim 2, the combination of Bunting in view of Lemaire in 
view Hsiao in view of Brenner does not explicitly teach that the oxygen generated by the 
catalytic converter functions to combust particles that are caught in the filter, but since 
the combination of Bunting in view of Lemaire in view Hsiao in view of Brenner teaches 
performing the same method steps with the same materials as those claimed by 
applicant, the effect of having the oxygen function to combust particles in the filter is 
expected to occur. 

40. With regard to claim 9, the apparatus of the combination of Bunting in view of 
Lemaire does not have a catalytic converter. 

41 . Hsiao teaches a catalytic converter for a vehicle's exhaust system that can 
advantageously convert NO to N 2 0 and 0 2 (Col. 1 , 19-21 ; Col. 7, line 30 to Col. 8, line 
65). As taught by Hsiao, the conversion is advantageous because NO is harmful to the 
environment (Col. 7, 30-47). 

42. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Bunting in view of Lemaire such that the vehicle's 
exhaust system has a catalytic converter of the type taught by Hsiao that can convert 
NO to N 2 0 and 0 2 . The motivation for performing the modification was provided by 
Hsiao, who taught that NO is harmful to the environment. 
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43. The combination of Bunting in view of Lemaire in view of Hsiao does not teach 
that the catalytic converter is upstream of the particle trap filter. 

44. Brenner teaches that in a vehicle's exhaust system, it is advantageous to place a 
catalytic converter upstream of a particle filter because the heat released by the 
catalytic converter can be advantageously carried downstream by the exhaust gas such 
that released heat contributes to the regeneration of the particle filter (Par. 0010). 

45. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Bunting in view of Lemaire in view Hsiao such that 
the catalytic converter is upstream of the particle filter. The motivation for performing 
the modification was provided by Brenner, who teaches that it is advantageous to place 
a catalytic converter upstream of a particle filter because the heat released by the 
catalytic converter can be advantageously carried downstream by the exhaust gas such 
that released heat contributes to the regeneration of the particle filter. 

46. Further with regard to claim 2, the combination of Bunting in view of Lemaire in 
view Hsiao in view of Brenner does not explicitly teach that the oxygen generated by the 
catalytic converter functions to combust particles that are caught in the filter, but since 
the combination of Bunting in view of Lemaire in view Hsiao in view of Brenner teaches 
the same apparatus as that claimed by applicant, the effect of having the oxygen 
function to combust particles in the filter is expected to occur. 



Conclusion 
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47. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RYAN COLEMAN whose telephone number is 
(571)270-7376. The examiner can normally be reached on Monday-Friday, 9-5. 

48. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Kornakov can be reached on (571)272-1303. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

49. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/RLC/ 

Ryan L. Coleman 

Patent Examiner, Art Unit 1792 

October 8, 2009 

/Michael Kornakov/ 

Supervisory Patent Examiner, Art Unit 1792 



